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The gystem of 'equations' for those parss of the diétribixtioAnrf;AfL_mc'tirrms which are
symmetric and asymmetric,with :espect to velccity-argrgiven;rﬂhen deriving this =T
gysten the following vwas presupposed; 1.} The semipm@uctozf is fsotropic. oL
2.) The asymmetric part Ty is much smaller than the symmetrlo part:fozfi Kf.
3.) Be it assumed that the distribution of phonos is,e@uilibrium—like'andithat‘

the range of the glectrons does not depend on the field strength. At high:

“temperatures this assumption holds in the case of any © and at jow . temperatures

‘approximatively only.within'the'domain a = (@~ T) Tfﬁj1.'Alsé'eQuatioﬁs:fdr
the congervation of charge, energy, and the energy—iﬁjthé;lattice are given.

. Next, the solution of the kinetic equations and the conservation- and transport

- equation are discussed. 1f £ is known - the transport équations—can bejdetermined7,
which, together with the congervation equationS'for,the'eléc?rdns'and:phondns,I

fully determine all galvanqmaghétic;rthermomagnetic,‘and thermoelectric phenome-
“na. The following special cases are investigated: 1,) FORMI-like distribution- -
functions: a) Homogeneous steady field, b) The magnetic field is lacking. - '
2.) The distribution function‘gasVthe;form:'r,'ij N T ST e ,
£ = (e(z- ?)/KTV+'1)'1’VZ =—§, ae/(y + ag).'In:cohclﬁsipn electromagnetic and -

- INSTITUTION: Physical Institute "P.N.LEBEDEV" of the Academy of Science in the.
0 usskR S T T o

thermoelectric phenomena are discussed. '
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TITLE: Heating of the Electron
- ~ Conductors. (Razogrevaniye
T "perenosafvrproqunikakh . ‘
" PERIODICAL: Fizika Metallov i,metallovedeniye5
RFREE 'f,pp.,l95—?02 (USSR)775" S L s
ABSTRACT: In conductorswherethe,mainchargecarfiers‘areparticleS~
. having a small mass (electrons, holes),~thevheating'of; S
-~ the ngas" of these partiCIeS'is poesible in strong U BT
electric fields., - This 0ccurs_a5ja,result onaEiow?doWn S
oin the,energy,exchange'in therinteractipn,of electronsf""f,;'“‘
, (holes)'with the 1attice, 1ons or molecules. Thisreffect,i',
" is particularly poticeable -in gas discharge tubes where . -
' under,certain conditions the temperature of - the electrons. .
~in -an electric field may ach 30-000 to 40{00090 while
- the temperature'of the gasratoms?and ions is;of'the=order
~of room,temperature, The increaSeiin'the'temperature of - -
- -the electrons in 3 a5 discharge plasmé’ocdﬂrs’as a result
'of,the,fact that when electrons CoO Pl e

7 ac 11ide with an atom OT. -
jon they -loose only & veryjsmall part -of their energy
A ,L2m o ghere ' ' oA

Ae irlsvrwherer i

1957, vpl;v;;No,2;' ;-'ff~§

ie the mass of the electron and
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e ' L 126-2- /35 - - T
Heatln" of ‘the Llectron Gas and Transport Processec in Conductors.; S :,;
"M is the mass of the atom, For this reason ‘the mean energy. . .
of electrons increases up to the value at which they: begln'_.,j‘
£o iomize the gas atoms. - The latter is the' upper dimit to
 the energy increase, the corresponding temperature being -
-U. /k whlch is of. the order of 3-4 . x 104 degrees and Where;

',VU; 1s the lODlZathﬂ Snergy.: It was shovn.ln.Refs 1 and -
o 2 4hat an analogous: effect . snoula occur. in-. semlconductors
"where the energy” exchanbe between electrons and the lattice:
is also slowed down at. temperatures. hlgher than the Debye
temperature -The kinetic equations for: the. electron gas
in metals uahlng into account the heatlnb up of nlectrons
ave set’ up and are glven by : : . o

i ZV I+ %b% f(NSL)‘,*Zée‘-(fo’fﬁ—:fo‘)?'?:°1' G
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. o . 126-2-1/35
wbm of l:hb .,lect:ron Gas and’ Trem;port PIoces':bs in Conductors
% V ) ’ - N T
fV" eEf vV '72mv2' f(l-f) 3f 1
5p = -8 = - 5 (5)""
1 ',,'5 SR R a{. KT 'S_‘ ,

anc slc] equa’clonq are

“conductors., - The slectron
,xrlthen in Lhe iorn.,,

T

f

- and con°1cts of & nurt - £
‘respect to the ‘momenta an

,olved for V’lI‘lO\lS <0901a1 cases
corresponalng to different transport phenomena in
dLerlbatlon functlon is

£ (s) + %1 fl (s)

which is svnmebrlc vuth
2 nonsymae frical part

'-——i‘

~ ‘where ‘v 'is Ghe velocity of sound. - New teris arﬂ- T ~
- introduced in Bgs.(l)and (2), If-the interaction- between R
_the electrons.is large compared with eleotronyhonons the el
funcivion ,f is of tn_e for*x' { : . R A
£, = (22)- .
- e'pE(s—p)/k'fl+ 1 S
card “’/4‘ Using h'is_e}}:pre s:.on formulae ior The: electric and
i
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the Zle utron Gas and Transport Pxocesse” in Conﬁuctors.‘ o

He¢c1r” of the 3
thermal flow are derlved in the cage Jneme tme mavnctlc
field is absent: and where it is ‘presents: - Phis
: co*respopds tc the egquilibrium dlStleuthn.: & simllor
~calculation ‘is carried out- for the non-equilibrium.
"ulatrlbubjon in which case fo must be obtalned from-
. Bq.(1). In the case of unlform fleld‘ Efof now takes ‘the

form given by:

-0 1t ff:‘acﬂié e

fo - ¢
VASolutlons for fl are also clven.' SR
There are 8 r fprences all of whlch are Slav1c,
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Sovesachaniye po elektricheskim kontaktame.- VMorsicmfr 9% 10 RO e
e 7 on 7 | chaniye (Electriqa}@ﬁontacts;rTransactiogs

' Blextricheskiye kontakty; trudy S0t T N0 o5, 303 pe 14,150 coples printeds

" of the Conference) Moscow, Ggsgner 7 D e

AR e G : . Y - Usov R.S. Kuin_etSOY; ol€. . -
£ . Se tskov ReSP-,Ed-); V°V? L Sy P, Voronin.

Edigcii:lmboa:ia >ZBSS’ Kigiilova;(Ed.: T.Ye. Dekabrun; Tech. Ed.: K ’ T
: : I L - i : techniclans o
, , : s ' ded for engineers and 3 with
. tion of articles 1is inten T . concerned W o
PURPOSE: iThi?d:?rSE;; ng and operating electrical appars 'tqsi:%i;zc' ecearch in- :

' dﬁéiggizgébntact materials. 1t may also be useful dn BELEMBEEEE R TR

stitutes and laboratories. - & =

R N e fo ~ts Conference =
R " - ' d at the Electric Contacts LOR~ S
: omprises reports deliveres © o ‘processes occurring
COVERMGE: . Tuis bodk comprises SoROr L epers cover physical processes ST T
" i onnecting or disconnecting, methods of deﬂgrxrﬂ"‘:,grialsv. During this con- -
duringtc roduction ang_characteriatics oF contact:m;sR (Institute of Automation -
Soren Sc,afpthe Institut Avtomatiki telemekhanikd AN i R e iroved periodic
,f,eze;z_iemechanics Acadeny of Sciences, USSR) Parti:n ﬁpparatusl design specialists .
o evences of physicists, metsllurgists, chemists & BP0 o e of electric -
gondzgcué,s problems of electric contacts, which are the CORPERERR= = =
" to : ] -ele ,
Card 1/11 -

EEEE K IMEL] R T IERHEES LRI P YR B R FIRED | BRAIE Bl [ s i s n e i 1
TS HFT BRSO ST R IR ST e TRt AN FTRE E A SET
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7 'Elerctrgtgal Contacts (Cont.) =~ . S L 50v/1855

-apparatus primé.riiy’ ih_fluencing thé rvs.-lia“oilit;r,bf eleépri;:sygtana,, ggpgci_guy R
d-c control systems. Their physical, thermal, mechanicel and chemical processes
: given et the end of most of =~

- have still not been well analyzed. References &are
- -the reports. ' - '

TABLE OF CONTENTS: -
| i. PEYSICAL PROCESSES - T

- Kragel'skiy, I.V. (Institut mashinostroyeniya AN SSSR - Machine-Building In-
stitute, Academy of Sciences USSR) Contact Area of Rough Surfaces - - T
" According to the author, ideal smooth surfaces of micg‘;p:_‘otru;ions measure . -
20 A, on the best quartz crystal 100 A, on highly polished metal surfaces -
0.05 - 0.1 micron, and on rough metal surfaces »100-7200}ngicrqn_s. Moreover, -
" the machined surfaces usually have.a wavy structure. The author has de- -
voted his paper to finding methods of calculating the actual area of con~
tact of surfaces. After a detailed gheoretical and practiral snalysis he
derives formulas for practical usé by designers. There are 6. references,
. ‘of which 5 are Soviet end 1 English. - s A
‘Card 2/11 SRR ,

T AT I HTETT
T HITHI 1 L
I I!mmn 1]
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Mendel'shtem, S.L., Sukhodrev N.K. and g?a,p_gns_k;x_m.r (Fizicheskiy insvitut
. AN SSSR - Institute of Physics, Acedemy of Sciences, USSR) Processes Occurring -
" on Eleetrodes During an Arc Discharge 25 -
This article is an’ e.bridged version of hhe report delivered at the 10th
" Spa2ctroscopy Symposium. |, It ‘was printed in £ull in the tra.nsactions of -
‘this symposium. It 1is based on the results of research carried out by :
the authors at the Institute of Physics. The:authors ‘Pound that pro- - - -
cesses of arc discharge are different for the plate and cathode. FPho- .
. tographs of spots, left after the discharge show a different structure, s
" _the plate sport ’oeing much 1arger than the cathode arc. - y

- Zolotykh, B.Ne (Tsnilelektrom, Academy of Sciences USSR) Dynamics of the
Vj,Process of Electric Erosion of Metals by Electric Pu.lse Discharge i "¢ A
- - -The author explains briefly the theoretical fundamentals of  this pheno- S
- menon and discusses in detail its basic regularities, the additivity law,.

the relation between erosion volume and spark energy, the relation be-. :
tween erosion volume and thermal constants of metals, the polarity of T
) e.l_ectric erosion and its relation to pulse duration. He reports results .

S oof experimental investigation of the formation of spots mnd indentations .
-on electrode surfaces caused by single pulse discharge.  He refers to GiVe
Gusev and A.S. Zingerman and. thanks A I. Kruglov, Zh.Ye. Grya.zunova a.nd I.P.:

Korobovao : - o :

i SOy AT T AT E e el r

B RIS I TR Rt RET 1 i
WS Hm‘m G T et i
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Electricai Oontects (Comt.) - osov/asss

Afanas'yev, N.V. -(Belorusskiy politekhnicheskly institut + ‘Belorussian ~ .. - s
" Polytechnical institute) Erosion of Electric Contact Materials - . . 50 .

" fhs author reports results of - experimental investigation carried out vy
him at the Belorussien Polytechnical Institute on the influence of ther-
mal characteristics of same metals on their ability to withstand erosiom.-
He supplies tables which enable designers to make advance -judgements of .
the erosion resistance of a material by knowing its thermal parameters.

Razumikhin, M.A. Increasing the Erdsion Resistance of fow-current Contacts:

in Automatic Apparatus - R AU R

-~ The eauthor reports the results of experimental investigation of spark ~ .
and arc or bridge erosion under operating conditions for various con- .-
- tact metals, air pressure and various gas mediums. He also discusses - -

7 5-quench circuits (spark.discharge circuits) used under low-current con-

- citions. - : ’ ’ L R

63

‘Pugin, A.I. (Institut metallurgil - Institute of Metallurgy, Academy of Scien-
ces, USSR) Function of Electric Contact in. the Process of Forming a Welded

- Joint- co , - DT 19
" e author details his investigation of this problem. :The totel resis- -
. tance in the weldling process consists of the resistances of the two parts |
Cerd 4/11 - -~ - AR T j
B P T T 3 7

APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2"



"APPROVED FOR RELEASE: 07/20/2001

i (SRR M 18 334 839 1!
i Tl (.Flg!ﬂl!Ell'ﬁ‘IMEEF!Hiﬂm"kﬁ!lmllll:ﬁ‘iﬂlﬂlillli*lu

CIA-RDP86-00513R001548510005-2

o Eléctriqal Contacts (Cont.)

and. the contact resistence.
*‘in the initial staege of welding process..
initial contact resistance as a function O
parameters of the welding process 18
in the initial resistance lead the author
~is not suitable for evaluating
cess in resistance welding. -

© II. DESIGN,

sotskov, B.S. (Institute
and Telemechanics Institute,
ing Relay Contacts . - ,
- The author explal

mulas for design and- calculation of relay ¢

- -and arc conditlons. -
"Brom, 0.B. (Zavod "Elektrosilae,
‘Operation
- ~The author
- pression systems,
Card 5/11 - '
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The latter is of great ! :
The character of changes in the
¢ the electricel and mechanicel
demonstrated.
to conclude ,
the heat power determining the heatlng pro-.

APPLICATION AND [ESTING METHODS - L

avtomatiki 1 velemekhanilki AN - Autg ,
Academy of Sciences, USSR) - Problems in Design- -

Leningra.d - Leningrad’@lektrosila"?lant) Se e
Conditions of Contacts in Contactors and £ 1.
discusses the basic problems;rela.tive ST

and over-all dimensions.:

- s0v/1855

impbirtanc_evréspécia.lly' _—

The :very. wide changes
that this parameter

SSSR. - Automation

ins theorétiica{lrfﬁndémeﬁtra.is,; and derives préétical—fore e
ontacts

for erosion-free, spark -

‘Automatic Circult ‘Breakers’
e to cantactors, ‘arc-sup- )
He describes operating condi- - -
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Electrical Contacts (Comt.) A : VS_QV/IV.BSS : S

“tions of contactors at switching-off and switching-on ‘electric motors,’

- the wearing away of contactsa nd methods of prolonging ‘their ‘life. Then

- he discusses the basic problems on autanatic air circuit-breakers. S
Stages in their design are given He _explains aba.temenp.me'thdds of eli- .
minating electrodynemic repulsion of contacts, current-carrying links

-and liquidjcqoling of cont,acts. :

- Feyler, G.0. (Zavod "Dinemo," Moscow - Moscow "Dinamo" Plent) :Wear Resis- = =
- tance of Contacts in D-c Contactors and .Controllers ' RS , o138
. The author describes the method of testing wear resistance of contacts '
at the "Dinamo" Plant in Moscow and proposes that all other plants adopt - - - ,
this method &5 & standard one to enable the comparison of test results. . -

Gordon, A.V. Methods of Testing the Resistance to Wear of Electric Contacts T
- in Aireraft D-c Contactors B PRSI S N A u8 -
- The author reports the results of work he carried out along with engineers o
K.V. Isayev, M.A. Prusov, V.P. Simonova. ‘He-describes ‘the method applied '
~ for testing aircraft Dc contacts. - This method permits approximating ~. °
testing conditions with resl operating:conditions. He ‘suggests applying
" this method for testing contactors of general industriel use., - o

Card 6/ 11 .

T allia 4fine
18 WTHH A AeSE e T IETH
l 7 B A H
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Electrical Contacts (Cont.} = o o e SOV/lB55

Fiks, V.I., and M.A. Gurevich. (Zavod MATE-. 1 "-Mosccw "AT'F‘ 1' Plant) e
Conta.c ts of Vibrator Voltage Regulators: - 156
The authors summarize the results of investigations they ca.rried out in
the Electric Machine Laboratory of the"ATE-1"Plant along with Engineers - -~
. Ye.K. Shvedov V I Khl'unln, YaoM- LeV'it L-B. Bayer’ .V. GOI‘elOV, 0 G' -
" Suchkova on opera.ting conditions of contacts in vi'bra.tor volta.ge regula-.
tors of automobile generators, on the design of contact fittings a.nd on
'va.rious pa.irs of- contact meta.ls. :

III. '-’RODUCTION AND CHARAC‘I’ERISTICS OF CONTACT MATERIAIS . 'l;'{l?

Al'tmen, A.B., I.P. Melashenko, and E.S. Bystrova. ‘ Nauchno-issledovatel'skiy
'institut elektrotekhnicheskoy pramyshlennosti - Scientific-Research Institute : o
for the Electrical Industry) M#odern Sintered-Metal. Electric Contacts. - - i -
Sintered metals are presently the most suitable materials for arcing tips
‘of high-duty circuit-breakers. The authors exp.La.in the technical require-
ments, describe the structure of the canpos:.tions me'chods ‘of pv'oduction,
, cha.racteristics and applicatlons‘ :

Ca.rd T/l]_

‘“’*ﬂmwﬂiuﬁmm [
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Electrjcal Contacts (Cont ) S T o SOV/1855
Fra.ntsevich I. N., and O K. Teodorovich. (Institut Metallokeramiki i Spe-,sial'
nykh- Splavov AN USSR - Institute for Sintered Metals. and Special:Alloys, N
~ UkrSSR Academy of Sciences) prod.uction Methods of Sintered—Metal Electric Fy LN
‘Contacts- 186 ,
The - authors describe _the results of their investigatlcn %f che,compprison:
-of various methods of producing sinuered metals. . 1,7,,1‘; : -

V:Usov V.V. and Murav'yeva, Ye.M. (Nnuchno issledOtheL‘skiy‘institut ‘elektrotekh-
,nichesko; promyshlennosti - Scientific-Resesrch Institute for the Electricnl IgggftrY)

" Thermochemical Method for Production of Contsct Compositionms.. =~
- Uxication -of alloys at -higher temperatures results in structure similar

to that obtained by the sintered metal power method. The authors explain R
this thennochemical method and its advantages.r- : R, -

~Al'tman, A B., and E.D. Bystrova. (Scientific-research Institu’ce for the
:Electrical Industry) Internal Structure of Wear-resistant Electric Contacts 214
- The authors discuss their 1nvestigation of the influence of internal struc- -
ture of heterogeneous materials on wear resistance. They paid special at-
tention to the alloys Ag-Cu, Ag-Si-Mg, and Ag-Al.
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Electrica.l Contacts - (Cont ) o - SOV/1855

Deka’brun I.Ye.,’Institute of "utomntion and Telemech-»nics, Scndemv of acienc"S, USSR)

Characteristics of Some Sintered detal Uontact materials = cohl
The author describes arrangements and equipment he has -used in this
‘investigation. He gives the results of the study as- well as: the charac-

. teristics of the most used canposition. - o . -

: 'Shumska.ya, Ye.A. (NII & Avtopri’borov) wea.r Resista.nce of Tungsten Contacts 2}9
 The author describes her investigation of cut tungsten contacts relative

to the effect of interna.l structure and method. of” production on- resista.nce :
“to wea.r. ) . . P ] E o

. | elektrotekhnicheskoy promyshlennosti - Scientific-research nstitute for the ‘
7 Electrical Industry) - Atmospheric Corrosion in Tungsten Contacts . ‘ 249
A description of exper:hnents on the a.bove problem is :presented. o e

Rudmtskiy, A.AL (Institut metallurgii AN SSSR = Meta.llurgica.l Institute
. ‘Academy of Sclences, USSR) Alloys of Precious Meua.ls as Electric Contact

- ' Materials for Very Low Voltages and Currents
: “The ‘author analyzes. the characteristics and resista.nce

, mechanical wear of various alloys canposed of -metalss PR
Cerd 9/11 S

to corrosion a.nd o
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" Electrical Contacts \Cont@‘; 7
‘Kirillova, 2.5, Alloys for Electric Co
The author specifies th

erating with small currents and contact pressures compay e al A
int of view of religbility, corrosion susceptibility, con- o

‘lcys from the po

tect resistance, mechanlcal and electrical charac

B :Yui;ei‘oxfa, Te K. ﬁpp]_icé.tion of New Materials fo

Systems [Self-synchronizing Systems ]

 The author ‘specifies the new Soviet standard:s
" their characteristics and applications -~

Mityushev, V.A.
Precious Metals ) S
This is a brief report on Sovlet stan
PDPS-80, PDI-10, and PDI~-18. :

cera 10/11

ntacts With Small C;ont'acﬁ Bésistanée' 267
e ‘standard Soviet alloys for sliding contacts Op-. - .

‘Survey of Exéerinightal Resgaicli on Conta;ﬁt Mp;térialg
dard palla.dimn Aa.l;ldys’i‘?DS-'l%Q ,

EAREREIE]

L vé>ov/1855 o

She. compares these al- .
teristics; and coste

» S1iding Contacts in SSP -
1iding contacts discussing . -

s Fram D
TR e

,
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Electrical Contacts {Cont,} P P ) SOV/lBSS
- Kozlor, V2. ,Staf.ef of the :'Produc,tion' and Sttinda,i'diiation éf,Coxitééts' and . .
, S O 7 293

Contact Materials From ‘Precious Metals oo . :
-~ The author describes briefly the developments obtained in the production ™
of contacts made from alloys of precious metals. Considering the great
nunber of contact and contactor types, the author expresges the opinion -
- that a standardization of types is necessary. He suggests the creation -
-of a special organization- for the coordination of scientific research
‘activities on contacts of all kinds and the standardization of metals
‘and, alloys used in these., L I,
Discussion - AR T T T L AE o297

- In the general discussion prarticipated besides the authors-of the above -

- articles, L.S. Palatnik (KhGU), R.S. Kuz'netsov (NII EP), Ye.V. Podol'skaya -
(Khar 'kovskly elektromekhanicheskiy zavod - Kharkov Electramechanical Plant),.
N.Ye, Lysov (MEI), I.G. Kislyakov (Moskovskiy institut tsvetnykh metallov i
zolota - Moscow Institute for Nonferrous Metals. and Gold), M.N. Tylkina
(IMST AN SSR), L.A. Rotshteyn (Zavod "Elektrosita" ~"Elektrosila" Plant'
L.M. Voronel' (Cheboksarskiy elektroapparatnyy zavod = Cheboksary Electric -
Apparatus Plant), P.V. Smirnova. IR el S

" Conference Resolutions. o S S RSTIE 303 R
- AVAILABLE: Library of Congress Lo R T U - JP/sm -
o Card 11/11° 0 - - T T L 8-20-5y
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HANDLL‘bHTAM S. L.- SUKHODREV, N.K.; SHABAHSKIY. VP

Processes on apark-discha.rge electrodes. ?if‘;‘sbor.. no.b'lb&-i
154 ’58, 4 o : o (HIBA125)

1. ?izicheskiy institut 1meni P.N.Lebedeva.LN'SSSR
, (Zlectric spark) : (Blec trodes)
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- TITLE: P ﬂon—Equilibrium’Processes in Inpurity-Semicondustors.
- (Neravnovesnyye protsessy 'V primesnykh ppluprCVOdnikakh)

PERIODICAL: Zhurnal eksperiﬁental'noy iaieoretiﬁhéskoyifiziki,{1958;;

: = . Yol. 35, Nr ?1799;1143Aff1557(USSRx S S A

ABSTRACT: - The present pﬁpef'lé the iﬁmediﬁte:contfnﬁétiqhrdf'oﬁé,df"the »
: S author*s'publications‘(Ref71) end is baged upon the B

distribution functions for electrons and holes in the’

semiconductor, which are derived in the publication

mentioned. Kineuic'eqqationsrare'sét uprin—consideration

of the transitions from the impurity levels to the con-
duction band. Basing on the agounption thet the distribution.
function of the free electrons (holes) has the shape : -
of an equilibrium-diStribution function at a certain - -
erfective temperature, explicit expressions for the -
energy—<and,kinetic coefficients :are derived;rtpeflifg
of -the electrons in the conductidn'band_is determined’ -
; 'by'photo-recombinationA andAthreeffoldlrécombination,g ] S
: . processes. Radiationless,transxcidns, which differ from the
. Card /% f—three—fﬂld,radiatibnleés recombingtionjtransitiqns, are - S

AP :
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Kon-Equilibrium ?iccesses in Imuurity¥8emicbnddcé6rs ,i SOV/bb 35-._20/)

—lntroﬁuced pnenowenologlcall ,In tnls case the en°r5j
“and kinetic coefficients can be repreuented as iunctlons
of the life of tne electrons (in equilibrium). The
_ezquations obtaired make it possible:to deternlne electron
gemper¢ture and the number of- electrons in the conductlonr
. hand for various non-equilibrium grocessesn,The a}pllcatlon""
3f individual equations is demonstrated on’ the basis of
" aumerical data. There is 1 referencﬂ T Whlch is; Sov1et

ESSOCIATION - Pizicheskiy institut im. P.N.Lebedeva Akademii nauk SSSR -
B - (Physics Institute imeni P.N. Lnbedev ,AS USSR) I

| SUBMITTED:  February 5y 1958
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AUTEORS:

PERIODICAL:

" ABSTRACT:

- at capture levels, taking. part in luminescent DrOCeSon- Triple.

'(Vllyaniye bezyzluchAtel'noy rakombinatsll na' nasyshcheniye pri .
E katodolywnmestsents:.i; : Con L

‘jonization removal of electrons. from traps by conduction électrons or by o

- yield (saturation effact) occurs at the high: free electron and hole
- densities ut which triple recombination appears.. - ‘theorstical’ predictionS{

L URUES S A LA I LA st ]

| | | 80u/51-6-6-5/54
Popov YuM. and bhabanslciy, V.P, o

ffact of Radlationlese Recanbiﬁation on baturation in Cachodolumlnescence.

Ootlka 1 spektros&ouiya 1959, Vol b. Nr b, po° 769 775 (U”"

The caoer was’ oresented at the SeVOnth Conference on Luminescence., The . k
authors solve kinetic equations for oarticles in the -conduction band ~and

recombination, which oeccurs at high free charge-carrier dansities ‘As
alloved for in these equations (triple. recombination is defined as
rtdiatlonless rocombination which is the reverse of the procass of

holes). .Itv is shown thet the non- -linear norflon of cathodolumlnascence

of the cathodolusinescence yield and-its. dependence on ths excitation -
1ntens;ty7we;eriound to agree with experiment. In tha flnal section the o

+
=i
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“uth o
end ::\'Z 51:: the energ balance. of‘ elactrons 1n recombinatlon processes
- ls ently ; ;—mate the slectron tedlperaturs in 'the priosphor.  The pa er
raly theoretieal. ““’n""’ledg;nents are nade to- V.L. Levshin E d R
3.t

ln. F k r h 1 lc T 2
U o] fo t 1Y adv 95 he 18 &Xe 2 fi I S -8 d ar S O

'SAUVBVH"[T'ITED Hay 12, 1953.

- -fard 2/2
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VAUTHQRS;V7 Severnyy; A;B;;and Shabanskgg?gé?ﬁ}&t:é R

TITLE: OﬁitherPrOQucfibn,0£ Cosmic Rays in Fl?:esf‘f;'

" PERIODICAL: - Astronomicheskiy zhurnal,’ 196‘(’)/,,A Vol;. 357, No. 4,
I " pp 609 - 615 - T ey
TEXT: ~ In a free magnetic field the pinch efféct in the meigh- '~ -~ - -

- bourhood of -a neutral point can take place during the annihilation -

- of azimuthal fields of,approaching.fdrceltubés'wifh,oprSite,f' o
longitudinal fields. . The contraction of-plasma'in”thé'neighbdukhdéﬁ'L
“of the neutral poinf can.also be pr¢duced'byrrapi¢ changes ‘in the @~~~

© field of sun spots\ if this field is external and ‘dipolar. °In both: - ;. °°
cases strong shock waves converging to the neutral point can. . S
appear. . The incident shock fronts travel in front of the region. Yl
of strong magnetic fiélds»qndvas a result of reflectién at. the.
neutrel point a high-temperature region is set up behind the.

‘reflected wave movingAthrough.contracting'plasmag?.Thérmonubleaf
reactions can take place in this region (up to 10 (DjD) reactions:

per cm’ during the entire lifetime .of a strohgrflare);f;The prbduk}é—;,
"of these reactions (protons) having energies of a few MeV are - o
reflected from the regions of strong magnetic figldsrwhlph,converge o

Card - 1/2
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e 832?0' : S
s/o /60/0;?,(04/001/01‘. o
EO;Z/EBL‘& ; i

on the neutral p01nt and are accclerated up to auout 10 BeV ;An
estimate is given of ‘the energy-lest. in. c011151ons and- of" the- )

" .injection energy: 'The above. increase in the energy. occurs afrer'

about 100 reflections and 1s determlneg only7by ‘the &1nal dis- -

" placement of the magnetic mirrors (10~ - 10 cm)iand : ‘not by Thc;
velocity. . It s claimed that this mechanism is more effpctlv K o
" than the- Statlstlcal Fermi mechanism. (Ref 11) and.the :other /

pOSblble nechanlam- put forward by Severnyy (Ref 12) and Dormdn VA

7o

There are 1) references,:'l Swed:shw‘z English and 10 qov1ct

e ASSOCIATIONS?fV hrymskaya a:troflzxcheshaya obServatorxy

Akademii nauk SSSR (Crimean Astrophyalcal :
‘Observatory of the Academy of Sciences. USSR)V'
Nauchno-issledovat. institut yadernoy: fiziki )
Moskov=kogo gos universiteta (Scientific~ “Rese ar:h?rr'
" Institute for Nuclear Phy51c= of Moscow State
] University) T : :
SUBMITTED . April 15. 1960

’ Card 9/2
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mhe wolur flare ... S : R
K. \:;:e 23 not wrdaronaznetic. Its 1"'on“* OLXTZS\.I'IDS tﬂe mo;’le“‘e’l" S
o Wa 5 OV jLiMannlets B } Ll
2017-‘za~ﬂ:~4n gartifion, which repr sesents. the region. of -the - R
£-3ne magneuic Partiviet: T iher with the medium behind the - -
N +3ald 'nQ‘l[l‘{_H‘;'..,uuge—ChC- wit
lwrge magnetic Iiel o *.zﬂ in a neuiral plane, the front of the - T
cpnnt, AThar Deing reilecwued 10 & Iews 0T . ;i
zeod “gg“qul oves trhrough the condensing plasma, : ‘and a mois‘ AT
:ezzg?:n+‘BZ¢;v.biﬂh—t“mneraﬁu_e re glopr'“hICh draws its ene 6{5 R
less elatlionary AAgn M into the plasme's compressiomn, LR
from the megnetic enelEy EUOTH T in the megnevic partition the:
Faemad oenind it. On interacllng WIiih baw = ik
formeC Sen-nht - . say brake or arrest ius movement,- so that -
yefliscted waye IYonv iy Vi nuo Dulsatloqs as:1s : - . -
comireéssion may change ingo expansion or. int the not
'“?éf‘o:ig%: y ﬁ-'?Tares.j“he?mOPuCTea' rnac*LOrs ariss in. iral 7
:M:i\)-mu::e: : Fravit 0f ul”r“ wave rpflec "“d -r‘orn the neu : )
TS E e UL - B - - : -
e ee s o3 _ 0% om? of the (D, D)-Teaction develop
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%Z?:{°55;+¢§§onds 50 % low of cosmic Tays in strong Is con;er”' ,
e own tnat, on-Tedo g from the magnetl 'Dartlhlof s (main- - -
L e ke meutral n%, fragments of ‘these reacil on g o
ing towards “‘f‘ir"f.,'“;.; . ' aboud Qm}eral' Mev are acceleraued o
3y ?rOtonS) with az ener g
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E 11 & apy v of Trom 1108 to 107 o js:fl'
su r llech an energy of froma~s2 Mev to 10 ))’{
,?jy, : 0 - Other possible acceleration mﬁcbgnlsuﬁ";
ere ~cered (Fer tistical mechanism, accnleratlon during (
ke roack of nagnes tgs, acceleration at tne Iront of a . '
8L rocf'wgve in = endicular magnetic field, the case of an-
S;;f ,ffl:i?lffﬂ?:/ff yaves)j:it‘is alec -show=a tnau all these
= oS are nuch {0y no less than 10 times) less ef fective than
b Cfonsidered apqve;'§§ ig likewise shown uha in- conseq ence:
. 7rdzferaa+,yeLOCLBieSV(ParLer, Dorman) the suggested mecha-
r“;;:ur Lo Jariicle acteleretion ars nod '
fo%ar Conjlete irensiation..s o TeoteRts [Abetracter's
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SHAﬁANSKIY Y.B.

' Disturcance of the a.dlabatic invariant and particle acceleration
in magnetic Tields and shock waves. Geomag, i aer, 1 no.4:483-
489 Jl-Ag tele - o v - ‘i' (I-‘IRA 14: L)

1.. l!osl«ovskiy gosuda.rs Lrvonnyy nniveraitet imeni Lomonosova, '7 ’

: Institut yadernoy fizdkd., - -
: (ltagnetohydrodynamics)
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: AUTHOES!,I . Ivanenkc, I. P.,’and Shabanskiy, v. P. :
- ' : "’”‘“"“’““*‘"‘“7 } :
g TITLE# 7 The accele ratiou,qf'p rtlcles in the Earth's outer radiaulon

belk 7
PERIODICAL: Geomagnetizm i seronomive, vorl, no: 6, 1961, 888-890

"PEXT: Conditioms in the ;"“e“vaﬁa GUu9” raalatlon belts of the Ear+h are .
’,ﬂompared. The rélafive stability of the outer belt. ist stressad. Partlules S
in the outer belt may e zoceleraied under the . 1nf1uence of. hydrodynamlf o
maves. originating on ‘fhr boundary between: the geomagnetlr‘ field and 1nter—~ -
planetary plasma. Tt is shown that fairly fast protouns and gleatrons-are. -
lost by being carri ied ov hydromagnetic waves: into denser laJers ‘of tha -
-atmosphere. -The energy density of nLectrons with an energy of. several tens:
of kev 13 either one o*ue*’-acco*alng to a:later estlmate) ‘or three orders
garcordlng to Van Al Leq) higher than -the energy. of the cold component; while
‘the energy density of ‘elecirons with more than 200 kev is 1+2 orders, hlgh,r. Co
‘¥hatever the estimate, the D°hv= *adius oi Lhe energy componant is con- . '

ik

Al ‘Fﬂ 'f
it it | T
1M Hiﬂ‘:r
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Therﬁfo"e th» energy
end’ : pertlec'r np akoulﬂ :
‘the $°Daidue oa"bzcles.move in a geo—'
wcerning bthe JOuGJu’oL ‘acceleration of

m solar flows 1el 1nstab111*y etce Therc
al‘ﬁ's "u07qu9 and the force lines of o

' . iayc7 of @umosphere between th° Ear*h
' B & gtabilizing in-

°1dpru j smaller
component assumes:
-nok n"o<ead from
" magnetic field in

iz no aftachmﬂh
outer: field beceuse bl
and ‘the 1onosnbeA,.

“fluence. But the snergy of i 7,-,-£;; g5 of ihb '”ad1a fon field Pontalned in
“ths -peighboring tubes of 1ae“abij narrower towards

emant the mass of the-
‘may ce one ‘causz of

i vbion xoqsesAand tha exit
. map zlso escaps from a geo-
e instability of the aJSueq 7
e zomponent of the plasma -on the -
use. the depth at’ whizh

& by 'ha 901nﬁ cf.

the ﬂonosphere, nay

these - tube
'U]:!C.ly . DdS" G.':‘U

ionﬁ'pner~“ winds,

of p@rtlulcs,tbroug%
magnetic tra p by mean
=nd the exit of wuo
outside, Particlsy saould
H.E‘,}f enter uha ERdilnk:3 '\-]“’rrn
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reflection i;,hhé'magnhtia d,acpcaas on the- anglw between the R
‘direction of the particle and. el - Therefore, there must -be som?:
“mecharism which limits accei rguion from abova (1) scatterlng on Alfven,f" )

waves, whereby the angle D hétween the direction of the oart1ﬂ10 and the: formr

line zliers; (2). exit of particles from the geomawnptln‘flnld during .
tubes OL,;oTce. (3; ‘removal of energy par&lvles by Jhonk :
the atmosphere, - When an eriergy particle passes;
icuiar shock wave . in plasma with a magnetic

puch mors cuickly than heat part*bles. This

~ionization of the
waves ‘into denser layers O
~through the front afF s
field, the par i

Cgzcurs if the the particles is 1ch greater -than the Wluth
of the front. comes attached te the front for a certain
‘time ané move particles whose Larmor fadlus is cxeafer than

~the width 0 ,éarried,aWay—by,ﬂave réavnlng tha - denser

“layers of 3 w the peripherv o} he geonmagnetic field along

. a radius towards are 1. table -and i3
referensess 8 3 t - % rioh-Soviet “eLereDCEG:' rphe four: most recent
2 are: ~J.A. Van Allen; C,m,:MuIlwaln, J.H. Ludw1g

cf
s
w
=]
=8
d-
,*J‘
o
o2
]
;

English-language vefarsnces 3
'« J. Geophys. Res 1959, & b W, H. Hess =~ J, Geophys: Resy, -
R rMcIlwain_n-uuGe pajs, Res*, 1960

1960, 65, no. _1(_. g

ri 5/&
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7 j& /;T@LC?(Qj’ :) - - ,fi" 3133/54)5 '
AUTHOR: . Shabans&xv V.P, o S ~“;
TITLE: ~  On the origin and Jevelopment of :o¢ar tlaies and the

o formation of the cosmlf ray spectrum ;
PERIODICA 'wscronomlcheakly zhurnal v 38 no ;5. 195 ,84Q»848; R

TEXT: Thls is a continuation of earlier'hork of
A,B.Severnyy and ‘the present author (Ref.l: Astrom,zh,, v 37
609, 1960 and Ref.2; Izv. Krymsk. astrofiz, observ, v.25, 1961)
con the construction of:a model to explain the: producnion and -
acceleration of solar cosmic rays. - The ma jor charaz ter;;tlcs of
flares are: (1) they occur near -neutral points (see Ref.3: -
A.B.,Severnyy, Izv., Krymsk astrof;zﬂrcbservh‘ v.20, 22, 1958
v,22, 12, 1960); (2) they lie in the lower chromOQphere wherc 7
the. hldrogen partlcle density-is As1013 cm=3  and the: temperature -
R ok (3) the flare region, as determiried, from Hgy: - e
_increases during_the lifetime of ‘a flare ( A 10 ‘sec)iwithh
velocities #»107 cm/sec; (4) the velocities, w1th whlqh the ..
boundary of the flare expands may.’ lngrease sometlmes : o
. The ohservation (1) has been explained as a plnuh effect due to
current flow at neutral points (Ref .3 . as. quoted above and .

fCard ]/h
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aUBLS
: S , o : o 5f033/61/038/005/003/015
On -the origin and'devéiopmenf’oqﬂ 7 El}}/E435 :
V:Ref s A,B, Severnyyg AstronC zh,, v. )59 3359719;81 ' Such a .

mechanism will  not allow ‘magnetic energy -to be acuumulatea slowly‘
as is requlredu On the othar band, a mechanism nalstxng of the:
interaction between two tubec of force does demand a dxffus:on t ime

- for the fields of the r]ght ‘order of magnitude fRnr 15 ‘a3 quoted
- above and Ref .5: T.Cold and F_Hole, Mcnthly NO{;C@& Roy. Astron,
Soc,; v.120, 7, “1960). The dlffifulty'here ‘howsver; 'is that the

¥

occurrence of a flare will 1ncreaq» the conductivity ‘to such an

-extent’ that diffusion will stop. The model proposed earlier -
;(Ref 1 and Ref 2) considers. flareq a3 a result 57 . an anrea==>1n
pressure near a neutral p01nt when, for. example, “the ma"nctlﬂ"‘

moments of two,K6 nearby, opposxt 1y pu.ar.zcd aunvpof;,lnureaseg

-Such a'compressxon preduzes shock waves whi-h mzve cutwards. away.
from the neutral point, producing high *emu&zaruwea and pre:sures )

Nuclear particles, produced by deuterium :La-.lan-i can be. ‘
accelerated by reflection from these wavefronis, | The ‘author -’

‘believes that the motions of the magnetic zAcldz';n:th. ‘ L
chromcsphere - “which are requlrcd in this thesdry, are brought abogt;

by annihilation of" mawnet;L lines of f)z_- asix~7£uggesp&d by
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3b815A.
5/033/61/038/005/003/017,

: On the orlgln and development Qa;e," 8133/E435

" is of -the opinion that it occurs deep in the photosphere (partlﬁle'

Cold and Hole (Ref . 5), ' Howeverg ‘these auchors suggest that thls  7 7"‘

takes place in the chromosphere, whereas the author of -this paper:

" density 'Mlo - and gas pressure equal. to. ‘magnetic presaure)

" The conversion of magnetic energy to thermal energy produces af I

change in volume, Such a change has been observed in the reglon
of a flare (Ref.6: S.I.Gopasyuk, Astron, zh,, v,38, no,2, 1961},
"The resulting motions can lead to particle acceleratlong;v The

author finds that flares can produce protons with an energy of
3 to 14 Mev and ampartlcles with an energy of ~4 Mev, Although

,7Lf

flares vary considerably in their appearance, the observed solar - - - - -

cosmic ray spectrum always has the same characterlstlcsc' - This

~indicates -that the spectrum is not formed in the flare itself,

" It seems possible that the spectrum’ character is produced in. 'hei
'reglon of the chromospheric magnetic field above the flares.

Card 3/4

sX.Gopasyuk -is mentioned in the article for his studies of ‘solar
flaresqr' There are: 9 references: "8 Soviet-bloc and 1 -non-Soviet~

bloc: ‘The - reference to an Engllsh language publlcatlon is as @ - .

follcn-!':c Ref. 5: as quoted in text

I B AL SR S -1
CRHRLE ST LI HEHERES IEID I ERREH AT ST T
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RBERUEERI

- , ERP co i 5/033/61/03%/005/003/015
On the nvigin and develbpment cse E133/E435 -

':ASSOCIATléN; Institut yadernoy - f121kl :

-Moskovskogo gosudarstvenhogo unlverSLLeta PR :
,fInstltute of Nuglear Physics, Moscow Stane Unlve”altv)

card 4%
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T

tic . .
“Structure . of the transitj an Layer betwein 35515322 :2(1'? nagne
7 field. Zhur eksp.ri teor. fiz. QO no.l:1 , (MIRA 14*7)

1. Institut yddernoy *1zik1 Moskovskogo posudarstvennogo

teta. . 1 :
Vunlve151 (;1asma (Ionlzed gaseS)) (Hagnntlr 1lelds .
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T R TIGEN . _ i: 41 ] ]
i SRR AR R . i R N B C

28
: S 57055 ’61/041/00:./00,/01@
' N B:Oﬁ B10? 5 .
Yo .vall | .
LUTHECRs - ';nauansxla, v, P.;,*A;; o
,TITL“. : “scceleration of particles pa531ng uhrough thef£ront of 8.
' '.nydromagnetic shock wuve ) . h' - o :

B3R IJDI ATt ~,nurna1 eksnerimental'nov i Leoreuic}eskov fi?iki{'V.‘41§1‘f
,';Vgc. 4(10), .761,'1107 1111 , . R ;7; :

TEXT? Mg aubhor- stuﬂxes the passage of a charged uerticle from medlum 1
- through %he front-of a plane hydromagnetlo ghock wave. into medium 2. The-
- front n¥ the shock wave {g assumed to move. vith a velocity vy relative to

‘pedluw 1+ The velocity of the front ‘reletive to i edlum 2 behind the shockr
v is ‘the veloc1ty of the Anclden+ part1c1e. It is }

vhe shock ﬂavn ia cssumed uo move:

vave ig given dy Ve

: aSSLmec thatf v,,v1.'»*urthermore,

'nernendwuu;ar tc o magnetic field: - ‘Since the velocity component of the o
'paralclc. shich is directed alomng the megnetic field,; does not chenge

"~ when passiig through the shock wave, o coordinate avstem is chosen in .}
“wnich the periicle moves in a plane perpendlculer %o - the magnetlc field.r B

Cari'i/dz'

e o .-:» N T L3 K1) HEE [ 13 1 EH T PR
i ‘ T RIS FT e i ity 1‘ T
TN jH TR i IR ETH T FHEEST X uxmn sl
B H I ‘ l(
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1725 5/056 61/041/Q()4/009,’019 a
B104/310% EIR B

'ﬂ:ticﬁe* puase 'nz .

ticle rou¢t10u is 1argb ad: ,omuaLed to the
The. component of the. partlcle momenuum

T‘le Larmo;,*adlm‘ of une axr
P
"° d"u&'mlned bY

front width which is ﬂeglected
s vhich is aernanh,cvlar to the magnetlc f:elé,
- n——nnexpl(%) T AT (5)
4(1—u-lu;)cos’cpdcp SREE : ' ' ’ )
)u,/u,+(n—Zq))--lx(l—-vg/ul)smtpcosq- oo (7) ’

p
o’

RN - \ mn) = \

(23

"‘J\
A
2
)

(ﬂ-r2W

‘\]__/'a

1ﬁ the ncssagu uhloaﬂb ‘hn ftpnt'of'tbc shock wav‘. ‘j; is ‘he 1n01denceg
o medium 2. - This- expression is. characterized by
tic field in explicit form.

langle oY ¢ particle in

the fach it does no% contain the magne : o
1y by ‘the ratio of tne front ~velocities |- 3213;

The momenium %c determined sole

- ypelstive 56 whe gas befora and behlnq the- fronu of the shock waves - - -
-1 - v)/u'rx 1,f ( / (fz 7 holds for “this ratio. ‘Here fz d ;
nsities of bhc nad1a i and 2., the expre551on
'p~fﬂ1*no* studl-u

in- cenerax.
uwn two llmlting cases},'
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. Accpler tion c\" 'R)a"’Llc.seH :aaalng PR B104 B102 s

" for weak aqd strong’ shock ‘wavese For these two cases eyprec31ons ‘are
Vostvlned for I(; Yo Furthermore, p/p is determined as a function of.

. 15( 5/5) for a strong shock wave’ (Fig ) P, is hhe initlal partlcle
'momenﬁgm. u1th,{$ o o2 n/p w 5.23, % e., the energy of a mon- -~

V,Mrelat1v1st1c particle increases bj 27 times in- the passage cf the front{;r
- The energy of an ultrarelativistic. partlcle increases by 5.23 times.
Finally, a paper of L. I, Dorman and G. I, Freydman (Voprosy nagnitnoy -
c-1droc11r1su'u.k1 i dinamiki olazny, nga.,1959) is criticized 1t is’ -
o damomtrated that the approximution used in this paper 1s not well
- founded. There are q flgure and 1 Soviet reference. :

A'VAVSSOCL’{’L‘ION: : Institut yadern ¥ fiziki Moskovs;covo gosudarstvennbgb
o - universiteta (Institute of Huclear thsics of Moscow,
-State Universitv) :

SUSHITTEDS Pebruary 5. 1961

" gard 3[4 -

T
mrm mnm'
RN G
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"on the radiatlon. lr-lt th” 'rr, 7 L
7 xvyor’ to b2 suhni?.trd for the L3 AN .nt,L. AJ:: mnu!!cn.t Confurs 341 9 ,I,“"
Vamzs, Eulgd.rlu, 23 22 5"{) 1% .
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LOGACHEV, Yu.I.[translator]; TIMOFEXEV, G.A.[translator]; GCRCIAKOV,
R Ye.V.[translator]; ASTAF'YEV, V.A, [translator]; SAVIN, B.IL
,[translator]; SHABANSKIY, V.P,, red.; PAFTAYEVa, V.A., redsj -
DUBKGVA, S.1.; Ted.; PAIDANISEVA, S.V., tekhn. red. . '
- [Bolar corpuscular strescs and their interaction with geo-
-ragnetic field]Solnechnye korpuskuliarnye potoki i ikh
vzaimodeistvie s ragnitnym polem Zemli. Koskva, "Izd~vo
. jnostr, lit-ry, 1962, 438 p. Translated from the English.
T e ST (IR 15 )y
1. Nauchno-issledovatel!skiy institut yadernoy fiziki Mo~
skovskogo gosudarstvennogo universiteta (for Logachev,
_Timofeyev, Gorchakov, Astaf'yev, Savin). (RO A
(Solar radiation) (Mognetism, Terrestrial) -~ . o
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BANSKIY
SAVIN, B.I. [translator]}; TIMOFEYEV, G.A. [translator]; SHA y
V.P., red.; S.:.MSOYENKO LiVos red.; DZHATIYEVA F. Kh.,

" tekhn. red.

= TEarth‘s radiatlon belts]Radiatsmnnye poiasa Zemli )b- )
" skva, Izd-vo inostr. lit-ry, 1962. - 208 p. (HIRA 16 L)

. Tmnslated from the English:-
(Van Allcn radiation beltzs)

e ermﬁrmminmmnﬁmi HEAEET
ST L ERRN I T S
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SHABANSKIY, V.P.j

," The first phass of & magnetic storm" and !A hydromagnetic and thermodynamic picture of P
‘magnetic and thermodynamic plcture of a magnetic atorm" will be presented ‘a8 commenta
“1in the discussion, (USSR) : ‘. L : . S

Report submitted for the COSPAR ‘ifth Interna.tional Space Science Sympos*um. Loog
Floren.,e, Italy, 8~20 May 1961&. ' ; _ [
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SHABANSKIY, V.P.; SKURIDIN, G.A.3

'!'H;rrpothe'siér of the formation of i;ardiationlberlt’s" »

Report submitted for the COSPAR Fifth International Space Science Sympostum, Florence, Ttaly,
- '8-20 May, 1964, S B O SR

ot -
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' ACCESSION NR: AP4043496 §/0293/64/002/004/0595/0602 ,; T
| .lAU,THORﬁ!Shébanskiz‘:.;yztggt_w R o RERNEE e e

7 TITLE A }.;;?dvx.'oinrxagneticiand ﬁﬁerfnp;iynmnic médé1 :(:)f a magnetic sborm o l

" " SOUECE: Kosmicheskiye iésie'ddvm&a, v. 2, no 4.;1964,'696}502 | f

' TO?]C-TAVGS:V inagnetfc V’siorﬁf. géén\dgﬁetiém, 'éhock wave, mterplanetary ‘g:a'rs,' ;s;)lar; - L

~ corpuscular stream, magnetosphere, magnetohy drodynamic wave, solar wind, plasma,
" Larmor radius, geocorona . o S S S

"ABSTRACT: The sudden onset of a magnetic storm is due to the arrival of a shock wave, - !'
‘propagating from the sun through the interplanetary plasma (or an undisturbed supersonié - : -

- corpuscular stream - the solar wind).. Despite the fact that the length of the path-of S

" individual particles in the interplanetary plusma is greater than the distance from the sun” !~
to the earth, as a result of the presence of a magnetic field in the solar wind the width of :
the front in such collisionless plasma can be congiderably less than the length of the free ' - ‘

- path and is determined by the Larmor radius of the protons. When B ~ 1079 gauss, pro--;

" tons with an energy of 500 ev-have a Larmor radius of the order of 108 cra. The steep~ ¢

" ness of the front is indicated by the duration of the increase of the horizontal component  °. ...
" of the magnetic field at the earth's surface -~ a time of the order of one minute. This- o
“Cord 1/4 ‘ : S
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“time coincides precisely with ihe {ime reqmred for the stream, movmg at a veloc1ty of i S
108 em/sec, to pass through the. region occupied by the earth's magnetnsphere with - =
dimensions of the order of 1010 e¢m. - The width of the front of the stream therefore shou]d

"+ not exceed 1010 em. Upon arriving at the reglon occupied by the earth's magnetosphore = |

the shock wave is partm.uy reflected, causing a SC; the magnetosphere on the daytime side !
is surrounded by e region with higher density. The arriving disturbance will experience

* partial reflection on the boundary of this region, increasing in it ‘the jump in density, ;

- pressure, temperature and the interplanetary magnetic ficld frozen in the solar plasma. - !
- ‘The first phase of the magnetic storm, associated with an increase in the horizontal com-- | -

. _ponent of the magnetic field at the earth's surface, can be-: attributed to a decrease in the ; -

- “yolum3 of the magnetosphere as a result of additional compression caused by the pressure = - -

" increase n the gas c'wround!ng the marrnetosphere through which the shock wave arriving i
. from the zun passec. it is'asswmed that the shock wave in passing through the magneto- . .- ¢ °

o¢ heai the plasma cf the magnetosphere, Only in this case will there be . -
uompx egsion 2f ihe magnetosphere under the influence of the increased pressure (cau.sed
by the shoek wava} in the gas surrounding the 'nagnetosphere., With movement into a - )
'medmm with 2 gv astar magnetie fxeld.a th«a <]ump in pressure and density on the shock wava

sphe re doze
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= front'decreasesct Since, on the average, the magnetic field of the magnetosphere exceeds & ::

" considerably the magnetic fields of interplanetary space, the magnetosphere. (with the EE
possible exception of its outermost parts) is heated by the shock wave considerably less R
thar the surrounding interplanetary gas. Compression of the magnetosphere under the in- | -

. fluence of extornal pressure can be regarded as an adiabatic process, - The first phase of s.;

-1 ‘magnetic storm with a sudden onset lasts an average of 2-8 hours, after which the main
phase of the storm begins.. At that time there is a decrease in'the horizontal ‘component | -

- ol the magnetic field af the earth's surface-in the middle and low latitudas. At the time of -} -

_ the first phase an2 during the first half of the main phase of the storm there is an equal- -

- ézation of the temperatures between the relatively cold magnetosphere and the shock-wave -
- heated gas surreunding the magnetosphere. The carriers of energy are hydromagnetik:, g ' .

. waves arising cu the boundary between the magnetospherc and nonhomogeneities of the '~ i

. stream, In the process of cqualization of temperalures, the magnetosphere as a whole (or !

- at least itz inner part) begins to expand. - For this oxpansion to lead to-an appreciable: - ! -

- decreass In the horizontal component it is necessary that the relative expansion be greater |

~in the inner regions of the magnetosphere than in the outer regions. The existence of a

.- region of high density of plasma near the earth (geocorona) with a sharp decrease inden- | -
“«i _sity at a distance of 3.5 earth radii should lead to a partial reflection of the hydromagnetic ¢ .

.. Waves propagating from the surface of the magnetosphere and therefore a sharp heating: = ' | -

T
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- ACCESSION NR: AP5000527

AUTHOR' agsk g, x,

'romc TAGS radial drift, “radiation’belt, hydromagnetic wa
- envelope, betatron ‘effect, elec ¢
e altitude nuclear explosion

STRACT- A study of the terrestrxal by :
. the behavior of the radiation belts and hydromag
thepe events are characterized by a sharp drop
Mev) electrons of the outer belt during a magxetic ‘storm; fo
of that intensity. Characteristic from this point of view
electron belt with ensrgies exceeding 5 Mev, pr 3 igﬁ
Experiments have go far failed to produce any definitive'irfo]

APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2"



"APPROVED FOR RELEASE 07/20/2001 CIA-RDP86 00513R001548510005-2
. , " ] ,

'accompanymg the variatldns of 'the ‘magnetic field at'a given i
- Most of the experimental data’ apparently ] '

.. storm, followed byagradual restoratio of th mtensitym o 1o
: _art. has. 6formulaa. R
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(L 1283-66  EWT(1)/FCC/EvA(h) ~ GS/GH4 ,
"ACCESSION NR: AT5023601 . R UR/OOOO/ 5/000/000/0326/033#

: _‘, : f /;

fAUTHOR' Antonova, A. Ye.'; Yershkovich A. I., Shabansk;y,_. P, 3 e h;i/

. :STITLB Formation of radlatmn belts\r‘yas a result of partlcle dmft deep mto thev o :
gmagnetosphere . 7 T [DSTRIERE R  F 1 Rt 1~:.‘

'fSOURCE Vsesoyuznaya konferentsiya po fizike kosmlcheskogT prostrnnstva. Hoscow, '
'1965. Issledovaniya kosmicheskogo prostranstva (Space” research) trudy konferentsxi._
‘Moscow, Izd -vo Nauka, 1965, 326- 334 : P . P :

: ST ) :
N LTI
1TOPIC TAGS radiation belt, neutron albedo, geomagnetism,
'ABSTRACT Measurements made by the "Relay-1" satelhte\l

r,as if the particles were drifting toward the earth.r The éufhors con81der two mecha-v;f
:nlsms which may be respon31ble for such a drift: 1) deviatxon o the thlrd invari-

,,subsequent gradual restoration and 2) the action of hydromagnetxc ‘waves. - Assuming
Idrift . the
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L 126366
R ,Accas SION NR: AT5023601

!betatron mechanlsm is respon31ble for motion of the partlcles t 1
.w1th lower McIlwain L parameters. To determine the spat1a1 dlstrxbutlon of partlcle"
1nten51ty, an equation of continuity must be solved, assigning deflnlte mechanisms
 for particle production and- annihilation.  The authors evaluate the effectlveneSa ofi
:the albedo neutron. source, assuming for 51mp11c1ty that partlclefdrlft to shell Ly
~ Itakes place 1n8tantaneously. It is found that:the albedo neutron source cannot be
jof considerable importance in formation of the Davis orotonospher ' However, this o
) 4source may be respon81ble for the relat1v1st1c electron helt. If electron drlft to-a;
lwafd the earth is fast enough, the albedo ‘neutron. source may'eause the observed in- |-
*ten31ty of relativistic electrons within a time much less: than the llfetlmes as de- :
-jtermined by ionization losses. Since the power of the neutron source was found to
‘be insufficient For the observed proton inten51ty, the authors evaluate the effect
‘ lof proton drift toward the earth from the layer between the magnetosphere and the
'lleadlng edge of the standing shock wave. A comparlson of experlmental and theoretl-‘w
:cal results shows that the proton drift source may be responsible for ‘the’ observed
1nten31ty in the proton belt. It is pointed out that drift.of solar protons w1th -
(energles of the order of a few hundred kev to magnetic shells wit ILvl.5 may: be re-| .
~ Isponsible for a certain number of high-energy protons in: the inner belt, Howevev
,evaluatmn of thls source requires- speﬁtral measurements of oolar protons with
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L 11196-66 EWT(1)/FCC/BWA(R) W
ACC NR: AP6002744 ~ - . L SOQRCE;CODE:

AUTHOR: - Shabanskiy, V. P. .

EaiCny 1 25 e T B i

ORC Instltute of-Nuclear Physms Moscow State Uhlversltv (Institut yademoy’: B
fJ.z:LkJ. Moskovskogo gosudarstvennogo unlvemlteta) : ‘

“TITLE: Radiation belts -

SOURCE: EGeomagnetizm-i aev’ronomij,'a,‘v :v‘.v 5{‘60.‘,6,‘_”1965

TOPIC TAGS': : radiation belt, magnetosphere 7

i ‘ABSTRACT: . The artlcle bmefly reviews: bas:Lc expeg;,mental and; , '
‘on the nature of processes in the radiation belts\‘"which ‘are res ons:.ble for their
structure and spatial distribution.  The experimental data cover‘the perlod up to .

" April 1964 when this article was written. The author dlscusses data on the var-lous
‘energy levels of the proton and electron components of 'the radlatlon belts, m well
as particle losses due to various factors. The albedo-'
electrons and protons is briefly considered. Models
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° belts. Orig. art. 'h'as_:_ 19 figuzies; ?lfbta_lg;g', 6 :fo'z"‘mulv

'SUB CODE: 08/ SUBM DATE: 090ct6l/ ORIG REF: 017/ OTH REF
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+  1.33313-60 m«rr(l)/pcc' &

| ACCNR: AP6OIIE®2 . 'SOURCE CODE: Ua/ozoa/ss/ooe/ooz/0205/0214
'i'AUTHOR Shahanskiy,v P "‘7

- 6

. | ORG: Institute of Nuclear phywm*mm_umm(mmmt yadernoy fizlki :
' Moskovskly gosudarstvennyy universitet) S S R ' e

, -
TITLE. Character of the change of solar wind ‘parameters, the form ol the ma@etosphere,
: 'and the magnetlc field during magnetic storms = - - SR | & V

T

TQOURCE Geomagnetizm i aeronomiya, V. 6 no. 2, 1966 205-214 » - T 7' o
: ""‘OPIC TAGS magnetlc storm, solar wmd magnetosphere, magnetic fit.ld S

ABSTRACT: The author examines the problems of the interaction of the corpuscular flux !
with the earth’s magnetosphere. The configuration of the magnetospbere and disturbance - L
- of the magnetlc field in the vicinity of the earth are determined.’ It is shown that the magn-~ -~
~_jtude of the increase of the H component on the earth during the ﬁrst phase of a magnetxc RS
storm depends strongly upon the change in the configuration of the magnetosphere.  When.
" the parameters of the flux change due to the passage of a shock wave from the sun, which
" causes a magnetic storm with a sudden start, the magnetosphere becomes less extended.
This appreciably enhances the effect of the increase of the magnetlc field on the earth dur- -
" ing the first phase in comparison with a case of eompression of. only t.he daytime side of

- Card 1/2 S UDC 523. 038
' 1 i 1 l
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B of the magn'etosrpherer in fluxes with a hiéﬁ dynamic pressure, Wlth wh:it:h‘atorma,Withoﬁtr e o

"4 sudden start can be identified. The author mathematically analyzes the shock wave from ;-

the sun, the change of the magnetosphere parameters upon passage of the shock wave, = - R

~ gives an approximate method of determining the disturbed field within the magnetosphere, ; '

- and determines the disturbed field in the vicinity of the earth. Orig. art. has: 16 formulas =
' and 1 figure. oS L S T RRE

' 5UB CODE: 03 / SUBM DATE: 12May65 / ORIG REF: 001/ OTHREF: 009 o
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L olg2f-67 TP (m; /uvm(w)/vc SN/

TACC NF: APGOlSQlt_ 7 . SOURCE ‘CODE: UR/0°03/66/006/003/0472/b478 ‘i;
'AUTHDR‘ Snaounsmy, V. P.,— o

: ORG“ Instmlte of Nucleal Physxcs, Moscow State Umvelsm (’vioskovskly gosudaratve yy
umversn‘,et Instxtut vadernov ﬁzxki) R o

'J,‘YTLIZ" Interaction of,clmrged highf-energy parl;iclés, th },1y(§ro:}1ggnetic “;ziires

SOURFP- (xcmnag'nctum Laelonormya. V. G, no.~'8, 1966 47‘5-"""'8 -

fTOPIC TAGS: bydr omagnetlcs, ch'xrged p.utxcle, lu«ru o'wrgy um‘hcle, particle intemction, i
TAHOCK (4.)/9 vE FRoNT -
V'«‘B%T’KACT The nuthor dxscusses the gnnelgmou by A :1wh~(,n°1gy p'u”tlcle of a_hy dromm-—
netic’shock wave ironk, propagating perpendicular to n-maguetic: fieid, on the assumption that
the particle velocity is nonsulelably greater than the wave velocxty and that the wave front
“+width is considerably smaller than the Larmor- radius of the charged partlcle\ it is ghown
that the magnetic moment of the particle remains constant. during this process. The displace-
“ment of the instantaneous rotational center of ihe particle as it passes through the front is de-
‘ rived m an expression which is in good agreement with other results on the Increase in the -
T ,w.xulgy of the par tir'le .md its um)lacnment m,du _nrml'n c“n(htions. An estimate is made

CUDC:-

629;1957:
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of the nossible chsplace"nem of p'unme: (diffusicn mLe} o Lhe, Ladlatxon belts of a hydro- o
~ |- magmetic wave propagating in the magnetosphere. A \:‘.ardcterlstlc feature of the diffusmu 7
S ormsxdvred is the fact that iis velocity increases along wuh the mag‘netlc moment of tl.e par-
: ‘ ticle in the field (I.e., with the 2nergy of the par (1 lej, as o,)posed to diffusion caused by
~+ global changes in the geomagnetic field O ig. avt. has: 25 formulm,' 3

SUB CODE: 20/ SUBM DATE: ;.r;f,r-.;rias,f oRiG '-n;;z;,v:' 007/ '?m‘ﬂ_nEF; 004
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L .29577-66 EWT(1)/FCC  GH

ACC NR: AP6018915 . ' SOURCE CODE: UR/0203/66/006/003/0479/0485
| AUTHOR: Shabansicly, V. P. - SR . :§: RS R ¥ 45

_ORG: Moscow State University, Institute of Nucleat Physics (Hoskovskiy ,
gosuda.tstvemlyy universitet, Institut ‘yadernoy. fiziki) L : : ’B

" TITLE: Particle behavior in. the radiation belts\ during Egnetic ltom /
: SOURCE. Geomagnetizm i aeronomiya, V. 6 no. 3, 1966 1079-685 :

TOPIC TAGS: magnetic shell, nagnetic perturba'ion, tertestrial dipole, solar wind,
'magneric field, spherical function, magnetosphete : SRR o

ABSTRACT: The radial dislocation of particles vith magnetic shells acted upon by S
the universai component of magnetic perturbation during magnetic storms is analyzed |
by the harmonics of the magnetic field. The first harmonic expresses -the maximum
dislocation ‘of particles.  The terrestrial dipole field on the equator is defomd -
by the solar wind acting perpendicularly. to the dipole moment. ‘The defomtion of i

the m.agnetic field is- expressed by the harmonics fomula

where the flrst harmonic expresses the unperturhed dipole field, the second tem

. Cordllz ’ 7 . o UDC 550 385
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Petermination of the platinum.group metais and of

ol O, B 7 vaginteev, S5, K, Shahwli, V. A. Voo

roh'eva amd AL B Ihrhluv'n’:n."\"rr':l;'é!
Jerentsii Amal. Nhom,, Jddad. Nawk N0N. SOK8, 3TN
nuaYy; Khsm. Keferal. Zhur. 1940, No. 2, (3—4; of.
C. A. 34, 1580 —The test-tube method was used for

ety Ir and Rh in ores, A large evcess in the charge ol
- Ag (5 tlmes the ordinary amt.) and of ¥t (enceeding 510
timea the content of 1r) transforms ty ali Ir into the
metallic state. A rapld method for detg. At in ores has
been developed. The iethod is applicable to fiek! condi-

vions,  Pulverize the saample 1o 63 mesh, trest in »-

porteelnin dish with 6070 cc. of HNGy (. 1.4) (avolding

- w viglent evolution of N ovides), dit. with 100 cc. of watet,  ~

filter, wash the residne with hot.watcr and proceed as in
1he unalysis of quarts and oxidleat mes,  For the unalysi+
of quartz and ochier orc place 10-00 §. of the ote iu 8
poreclain dish or mortar, add m-imll{ an I sain, (I
Ty + K14 g intonee o water) until the brown color
of the excess Iy gerelsts, lot stand avernight or grind in
the mortas after every 5-10 min. in the course of 80 min.,
" filter “solit, atid wash the ppt. until the wash water is
clegs” All An is dissolved as Aul,. Add to the Au soln.

5. of metallic Hx tor cach 100 cc. of liquid and shake.

for 60 min. - Deennt the solo. and wash the Au amalgain

with water by decantation. Transfer the amalgain (o &
wolve the Hg in HNO: (1:2) with ™~

?i porcelain dish sod di

METALLUMGKAL LITERATURE CLANIPICATION

esayus. Kow. - careful heating.  heennt Kl\ri;‘du. lmlj wiirh the Ail by
_ bs proposed {or dety.-Au in cyanide sl To N ce of ¢

" min., boil for 30 min., conl, nevtralire with OH s
- meld seaction to fitius ll;d det; Au hy the vl';,m.v‘:;.lil'uy- J

buffes soln. satd, in the vold and 2 ec. of o-dianishline ;

. u-(!ilniﬁ(ﬁﬂt. .

deeantation.  Dissalve Au ini ] diop of ague regin wm
evap. exwcews ofi u walet bath. Dit\dve,llhe AluCl. it:» :
1 cc..of water, place 0.1 cc, of the soln; on a filter paper!
satd, with Hg(NO,); saln. and compare the dark spot’of | ©
reduced Au with the color scile; - The following methet

the soltt, mitid 3-10 ¢e. of WNO,, heat fo : :
bolling add 1.0-1.5 5. of KCIOy i b iy e 0

voltmetrie methad. ” In the volunietrhe mel
soln. with water to M ce., ndd 1 r: :JD{"’I‘I'I?‘.“«:: ‘!\"'nl‘lil“: :

atuf titrate from the lerwlnlrﬂ with hydiguinone untit |

O G 43189 a0 WONRTY

the tesddish m'm— Alimmwnn." A i l 2 i

11 ol the solts, cun be detd, | Free bi’uln«;l‘rl; (i)l'uft‘;é:” :

with the detu. because they also produce a pink color wit
4.7 7 Wo R Henn

g et
‘ . R4hdE0 04
Plindond,SENNEL AP

g u Ay 0 B

Vet el
(e i
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i Cenditions for the Sciuties d Goid and Iis Alleys in -
Solutiens.—L . 1. N. Plaksin and 8. K. Shabasin ( Izvest. Seit. hzﬂ:n- :
Khimich, Amaliza. (Ann, Sectewr Awal. Phys Chim.), 1940, 18, 66-84).— ~
{in Russian.] The effect of such factors as concentration of cysnide solution
{up to 0-75%;, KCN), oxyuen of ion (additions of Hy0,), and rate -
of stirring ou the solution of ks and polished sheet tmene of ok,
snd of gold alloye with 17}, silver and m% oopper, mlrtly. was invewti- -
. gated.  The shape of the mate of solution-concentration curve i determined
*-_~ by the proportions of oxygen and cyamide reaching the surface of the metal.
" The first part, which riscs stee L itions under which exvems
oxygen reaches the saeface, and the rate of solution increases with increaming -
. eoncentration of KON, The second, alightly inclined portion of the corve, -
correaponda to conditions under which the amount of oxygen reaching the -
“surface approaches equivalence with the amount of KCN. ~ Finally the third
portion of the curve, which is horizontal or inclined downwands, correaponds 1o
conditions under which the amount of oxygen is equivalent to o less than the
Ameunt 9[ KUN reaching the surface, lkpmdim on the nonduum-. thv
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Estrsction” of platinum snd palladium by chlarination.
1. N. Plaksin and S. K. Shabarin. J. Applied  Chem. :
(1LS.S.R) 14, I(Y.!lf."(Wvll)(l-'nuch‘summnry); of. C.A. -
v, opd, - Cliforination applivahic to ofes contg. large
T amte of Prosmb P, wlien the i tals wre n the aiffisde
- atate, ug bostiud witli A, ut, i cee of 1N, enlsd It the oside - !
fonan, - Optimui votditioms wiel ecqual ants: ol «ltisle .
winl oalde vres wre mnerd, el treated at M0-60° with -
Cl for 4 hra. inosome o & 2.hr. tgeatment is satise -
factory. Cranulation tu UR 1nesh sise b sufficient. fall -
" pmney cutuplete estn. of %) is cusy, under comditions whicl & -

“atherwine ext. olten uot nude Chan ) -70%5 of Pr : :
R : ) G.M.K. o

oo e - RN

o
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P
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Extraction of Pd and Pt from ozidized ares by chlorina- o
tion § N Plakem and 3, K. Dhabarin. Hull avad . s, - - - D :
I R TS SR TS Yo T teck. 1944, 300 B - Conditums for S . ) e A
the < hlotpaten of the eniilized minerat pulladite (pdisy And 1 owie uun';-ln'llly exld, o Waxts. of equal o
wndd s st of Pdoand P wery studieel, Dwo samples af by wt.af the osle Jrend uued nbiude ore by poasting theby
Pdobt e contained 2474 and I ub 8, teap. tthe A i b ¥ hes Chlotntation of mixts. of oxisdiged e
lattes was au aandieed el Ihe sullide wie constalud of i ""“',‘"m'l\‘ '““i .":.V 3 uued ol ‘l\“hll"l_:m‘ e J!ul sullide
pytrhotite voutg. Chaleopyrite and penthandue. The e 7 at B0 Sy e e P THe 30 awd 1L
oadized v consisted chiclly ol lisuonite, mainly of a TS KR (LU bath « L Bati with 2%, adg. HQ
postanis struvture, with tes of ~ulfides. - Prand B were with the adido of NuCl by agitating the wist. thquid: -
eontained i these vtes pastivan the teaned state and partly wilpd = 6t for 33 heso by moann of -4 glass miner L RV
e the Biee, tandy Qispetsed state. Chlostration wis _vpand vichlol Pudo T I R L L "M oetals
lecteed s tubulas clecs furnave (220 v A1 wmp y. o owere Al o e eateint of: 130 frgm tlotdtin Lailiigy
Fhree g samples of v and 12 . of NaCl were - COIR: | LA P 1Lt I, and A abog. ton by
placedd amuitanvously in the furnace i thin Laycss i amalgamation. No it imetals were éatd. from thes tail- ¢
poste s bain boves sl = er e W mmd. Ovidized ore fusa . g3 by the cyatide process. Various methid of wlnl in
Teas pespdily than dubsullide otd wised it coubd endue higher HCH and aqua egid witheut raasting, and with a pre:
rermpn ol s Jiloration. The sultide vte was Chlutimeted at. Hmamary roasting, KeVe @ dx. oA, of 85 77, e,
TR T IR TR L A AL T e B metals WA wat, wuh Ul watee at 0" for -3 Brs. o Suivessive
were vabd, AL v B began to b ot inated amb it '_'\III.-lllnn Al s losination tstmg Wl fotataon tadings at
vouhd b entsd anall quantitics. AL S00 S the estn, Time” followed by freatment with HCE § LS80, (L tof et

Il was ceiplete, Practivally ne 1t was extd. at these WY Ve o Sentin,  Maveatn of Tthe P ometals
Cpemges - Onaulized oseasas hiotinatedd ut from 3 ta LTI

Lt wats obitaiued by soasting at appron. Too, fullowed -
N these tomps all I winy el Phe pricentage exins. of by havation of the railings with HCT 3 1S 01200 at A&
1L Hon ores toastad fot s, wete s at JKb kP T8.at

1 for ol JAan entng itanaed weth cre geenns
YN AT 0 T3 8 und at St} AT | :

e Jnat Nowpaupo Nulilo ¥ Gt v
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“Concerning Ludwig's Curve of Flow," Iz. Ak. Nauk SSSR, Otdel. Tekh. Weuk, No. 4-5,
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“PRALLIISTY AND PRCFSALIER nEfs

rin. Jrvestiya B
- {Bulletin of the Academy of Sclences ~ "' ~
. of the UNSR), Section of Technical
Sclences, Feb. 1080, g 200-30). . )
New graphic method for determin-
~lnr size - distribution of disperse
minerals. Such characterisation may
be used for evaluation of ability of
ores to be concentrated. (gold ores
used as an example). 21 ref. . =
(Blt, Auw) - - -

Ase.5L4  RETALLUPCKCAL LITERATURE CLASSIFICATH

Craaw sdwidy el
TTURYILAT G0N 81

THOM SINEILTA

s9Ca) uir gue dal -

L) []
a %
(X B
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“G/HIsto of t.he origin of the, phum;m indust R
K g Tovest,: Ahed, £
AN 1332 wfo- ot nsg:&:l bt
reh:rcnccs. o e

Chemical Abst. ' SR
Vol- “ HO. - g "7:

Febo 10’ 19“
Metallurgy and Motallography o
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SOV/I3: 57 10 18534
Lrans]atlon flom Rcferatxvnyyzhurnal Metallurglya 1937 Nl 10 pl3(USSR)

AUTHOR Shabarm. S K

TITL'E:V "~ The Origins of Gold and Silver. Refmmg in Ru551a (Vozmkno- o
: “veniye affmazha zolota i serebra v Rossu) : S

' PERIODICAL Tr. In ta 1storu yeste%tvozn. i tekhn.. 1957 Vol 9 pp 36 61

' ABSTLACT Blblxooraphxc entry '

. Card 1/t

T IR R IR T £38 1 N A ) (0 TR IANE T T I LTV HE LT =
ST T TR T R ST T E
Ui 5iE AR HBEAS NETH HINSL O S DA NG A1
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cEHEELIVEN

- S o - SOV/137-59-1:2084
Trarslation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p273-(USSR) = -

~ AUTHOR: Shabarin, S: K.

- ——

© TITLE: ',TherFrourl'th Confere;mfﬁe on thé—'AnVa‘lysis of’Nﬁéble' AMétalrs "V(IVV sove-
. " shchaniye po analizu blagorodnykh metallov. Sverdlovsk: 20-23. maya.
C1957g.) el T RIS

PERIOiDVICALV‘if izv. vs('s's,h,. zx’c;‘nerbn .‘Viz.iavccri.e:ji‘yi.r Ts%/ém.i§n1efa;;l,l'ﬁfggiya; 1958,Nr
. l.ppl83-18% L TR T P

" ABSTRACT: At the ‘conference called by IONKh {Institute of General-and Inorganic = .t
: - - Chemistry); Academy of Sciences, USSR, and other organizations, Ce
111 delegates from 32 organizations were present and 35 reports

were heard on various methods of analysis: A considerable portion

of the reports was devoted to spectroscopic methods of analysis for

“the determination of various impurities of refined Pt metals. Re-
ports were presented on the determination of Pt, Pd, Yr, Bi; and
. Pb in refined Au by the following methods: The photocolorimetric
_method for determination-of Pt metals and of Sb in Au; the -
R " spectrometric method for determining Yr;:the slectrometric
- Card 1/2 ~ method for determination of Ag in Pt metals which is accepted in.
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.
o 7 © 50V/137-5%-1-2084
"hc‘ Fourth Co'xfp ence on the Analysis of Nobie ) - '
: ﬂ‘.c pract!u_ fagsay inspections: and the ch‘"c\maiogi‘aphic methods of separatlon
of Pt metals.- A val i t nafi

of binary Pt-metal alloys .. -
was made on the radxo- '
wunts of Ay and Ag in Pt
el The ee reports were -

The ‘conference adoptedia.
of noble metals. -The :
rator vy for tlu anaiysxa ot

“by the thzrmo-emf wa
activation methods for n of mics
metals and on ih-:-'testingt{ ol Pt —Lx'o\-n on lhe. touch
' 1 for ’u"nvﬂmg Pt oaowr

of worik on the

reaf A b

Y.N. _‘ 

Card &7z
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AUTHOR;  Shsbarin, S.K. __ ~  SO0V/149-56~ 6~lo/19 '

‘wf'TITLE. “I¥4n Andreyevich Shlatter (1708-1768) (On the 250th,
' Anniversary of His Birth) (Ivan Andreyevich! Shlatter
{1708—1768 (K 250-letiyu so dnya rozhdenlya)

' PERIODICAL: Igvestiya: Vysshilkh Uchebnykh Zavedeniy, Tsvetnaye J"" R
- Metallurgiye, 1958, Nr 6, pp 136 - 142 + 1° Plate (USSR)li -

BT ABSTRA(T° Born in Germany, son of z mining engineer, I A. Shlatter
Lo came to Russia when he was 11 years old and later settled
there, becomlng eventually a Russian citizen: - He followed -
- his father's profession, had a distinguished career and =
- made 1mportanu contrlbuvlons to. the progress of the mga-
‘llurgical science in his adopted country° -He 'developed an
- industrial method of "combined refining of aurlferous R
silver which continued to be used for 74 years, 1ntroduced¢' S
a process for trsating precious metals. scrap in the |
Petersburg Mint and was responsible for perfecting both
the smeltlng techniques and the methods of fabrication of
‘coins in this =stablishmeni. He was- the author of the
first Russian Languagﬂ taxthbookes on assaying and refining -
. of gold and silver whizh ars alsc s wvaluable source of
Cardl/2 “technical terminolsgy in 13%h cenbtury Russia. He also -

A4418 o1 3 A E BRI H) | :
T T I B TR
7 hVES UL DL N d [h1 fAbh e
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' ' : SOV/ 146G 58 6—16/19
Ivan Andreyev1ch bh]anwl (1‘708—#768) (Or' +he ?EOth Anniversary
o of Hls Birth)

.. wrote a mining manual undex the tltle ";‘x Comprehensive :
" Treatise on Mining Technology" (4 parts), a handbook of .- -
extraction metallurgy entitled "A Comprehens1ve Treatise
pn the Ore Smelting Practice™ (5 volumes) and translnted
into Russian I. Valeri's work on mlnemlogy._- :
There are 28 Soviet references. X

LSSOCIA’.I.‘ION Moskovskly institut tsvetnyk:h metallov i "olota.
. Kafedra metallurgii blagorodnykh metallov = .
. (Moscow Institute of Non-ferrous- Metalq and Gold

Chair o*” vae’callurD‘y of - Nnble '\Ietuls) ‘

:SUBMITTEB;‘_V' ' Augnsf 1n ,‘958
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SHABARIN, S.K.

(““"""’“?Tf. Varvinskii, Trudy inst. ist. est. 1 tekh.: 18:51-74 ''58. ;
e A ) R - (MIFA 11:10) - -

6-.5’»”"-‘"’""'""

(Varvinskii, Iov fgnat'evich. 1797-1838) -
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- SHABARTH, SaKawur"" o
R " First book aboui piatinum ("Ia platine, platins, l'or blanc ou
le huitieme metal” French edition of "Relacion Historica del
‘Viage 2 la America Meridional" by A. de Ulloa.. Reviewed by S'K -
Shabarin. izv. vys. ucheb. zav,; tavet, mt. 2'n0.2:140=-143 59, - .
o o (MIRA:LQ-") R
(¥les5inum) (de Ullqa. A',)
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18.20720
AUTHORS: - ' rﬁétaf-ye?é, ALV, TJﬂﬂOVSk‘J, M  D‘;7At‘
TITLE: %enetlﬂlat'on oP Poo" Cuppe;—Cobalr Ore bu {Vnro“ a11ur~1~
) 1 PPOCESQES' - A
'/PERXODICAQ; o rzvestiya zy shlkn ucz bkah "aVedenln;:Isqétnéya'ﬁ § -
L lurgiya 1960, 1 PD 50-56 (USSR\ -
- ABSTRACT : R Cobalt oré of he Sov1ct Un¢on are Chaf“cveTTZEG oy low fr.
Lo -0 content. Considerable ‘difficulties:encountered 1in - j'
dressing are due to very fine dlspersion of Co mvnerals
,”h*s article deals with a laboratorj test of: dr8331ﬂg'
ore: of this tjpe from one t the deposits. in the Kra
noyarsk reglon {noz named).  The size of Co mineral. ln-f,
clusions ranged: from O. 001 to 0.1 mnm mlnus mesh with' a
total content of 0.086% Co in the ore. The oLher com- :
ponents . weres . (%) 65.0 8102, lj 7 Al 03 3k Fe, 3 “Cal,
. 71,8 Mg0, 0.05 Mn, 1. 5°S, 0.12 Sb, 1.63 As, 0.88" c',vo.23~
card 1/7 . i, and 37. A @/LUU Au. Aboat 20% cobal“ Lonte“ T
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Peneticilat ion ol Poor Copper-Coball Ore N At Lo
by Hydrometallurgleal ‘Procesuses & & o ‘,j,j, : 50V/lﬂ9 00 L*’ 2:

a

censiste d of ‘xidized minerals and B804 afa€ﬂ¢dpa an
xltoarseuvdes. The mineralogical- analysis was mad°4 .

bJ ‘A. T. Vitushkina and. it disclosed the presence of |
_saffleorite, smaltite, glaucodOUe, aerlurlte,'betrahe—
drite, tennantite, chnalcopyrite, covelllte,'malachlte.'
rammelsoerri e, chloantite, a annabergit, and: silver.

The dressing tests comprised the follaulnv stdges
The first determined the advantages of. collective vs -
‘selective flotation, ‘each having its oun set of re- - s
‘agents, Collective flotation was. given- preference,llé—' -
while selective flotation produced concentrate richer - -
in Co {1.22 vs 1.01%), Co losses in tailings were_ L
much higher (16. 7% Co content:in ore vs 10.6%).:

-ALter deciding in favor. of collective flouabion _

“two varilations were: tried: {a) with- one-stage crush«t
‘ing, three reruns, and selecflve flotatlon of the

copper-cobalt concentrate; (b} with two-stage crushing

 three flotations, selective f’otation of the first. S

: N " concentrate, and three reruns of the cobalt concenuratE;f
Card 2/7 Alternative gb) ‘proved to be bast rpd PesuTbed in a- 10%
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Beneficiazion of Poor Copper-Cobial:. Ore ”771
by Hydrometallurgical Processes ) ’ SOV/’LQ 60-1- //27

chigher Pate of Co extraction. Foi Julﬂb 4ata;ls o;,;
this methcd are given: .The f1rst crushing reduces Lﬂ%
to minus mesh. 0074 mm; in the second erushing this
figure is raised to 80” Crushing is done w1bh'sodai-
-addition (250 g/ton). During the first flotation 100

- g/ton butyl xanthogenate and 30 g/ton pine oil are - :

"~ added; during the second and third flotation, 50 g/ton

. sodium sulflde. 100 g/ton amyl xanthogenate, and 70 g/ton
foaming agent D {not specified). Total flotation time’ L
is 40 min. - During recleaning operatlons water glass: '
(500 g/ton) and amyl xanthogenate were added To eli=
‘milnate excessive flotation reagents carbon: (100 g/ton)
was -introduced intoc snleClee flotation as well as lime
(8 kg/ton) as a depressant for cobalt minerals and
D‘mlte : Cobalt extraction acnordlnb to this schedule
reached 70.68%, and the. concentrate contained 1.17% Co.
‘Selective flotation m2thods- as suggested by S. I. Krokhln'—
‘znd B. D. Nekrasov and’ Llnlshlng by gravitation as used

" .at the Silence pldnu. Canada, has failed to produce
5sau1éfecb0ﬂy,“esu1 . uubsequenCT ,'anromeualllc

-

IS
<

~

Card 3/
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Beneficiation of Poor Copper-Cobalt Ore - - 7(718 :
by ‘Hydrometallurgical Processes . . . R SOV/1HO bO 1—"/”7

methods. were, adonbed as ohonn in the proccss ’10h baara:'
below (Fig. 6}. Cobalt concentrates as obtained from
Tlotation were 8rocessed in following sStages: oxidizing:
roasting at 500 sulfatizing roasting: w1th sodium-
bisulfate at 700% for 2 hrs, leachlng bj watex s and -
- weak sulfuric acid solution. Under these- condlulons‘
90 to 95% available Co passes into the. solution, The
latter is -separated from iron and- copper bJ soda: Fe-
“1s precipitated at pH=L.2; Cu at H=5.2:. - Cobalt is
vrecipitated by soda (70 mg/llter§ or: soalum sulfide,
" The ¥inal product contains 12- 14% Co at-a 84-85% rate of
extraction. from the concentrate. - These processes are .
Incorporated -in the flow chart (see Fig. 6). - The Co-
thractlon rate from ore amocunts to 61.0%, that of Cu-
- is 78.4%. The conclusions contain a short “ecap1uula—
~tion of the above data.- There are U tables; 6 figures;
5 references, 3 Soviet, 1,CanadLan‘ 3 U.K. + The Canadia"
and U.K. references . are D. C. McLaren, Can. Mlnlnv Jo o
Volib 6, March 19U3, H. L. Talbat, Eng. Minvnq J . Augusr
195“ : '

Card 4,7

APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2"



3 1: I LN L S I B e . '3 hilx

"APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86 00513R001548510005 2

O!‘ E‘: 'I,"Lr[()r;r
24 .

. v - 1
Pirst /’it«')[; mnfhing

R
Pirs st 1ot: tion :
T e LT
'«"nnch;ﬁ;*ntf R et l%n(ﬂz , ,;,m S
ma f‘nx,,mn[), ', U ’nrl f otnéic)n
- xe stape /r“(‘lt mning : T y :
Conccntr;_ tnilinrr
Cal u-Co: conct, . Tnterned. .
d“:"}""”‘t"‘ “il tntd “Proeduct Ll "’“”" ,

ele otation - 0N , .

oetive i, . .‘&ﬂndr' ‘,]urrima S

1 ,, T LT e g ‘ R

(‘01’1( e Ht. t il [\,-‘ cone. | K lld CI‘II“hiﬂx" v
jv'uu)“eoinnnirf flotstion Y- R T 'f:f Frd "'otntioﬁ R
: “‘{"’,' e , S . ,"V ] . \[—- - -
“Mcoae. . - Tntmmrd, e (onrvntrnte Ll L.Ililil"ES
: ] . product s § A B
S T o TrY 110t'wt.im; R
— ~ ) - S S (uuc rltrﬂtc trnllnr" :
- N - vt e i T - T . , i
B /e A S of qlurr‘fr_
!'\w ¢ stape Te clenning 5. - flotatlon - =
Gard 57 - Flgo 6. ;:,;_‘_'¢Co,1;¢qxic'?t'xt‘;"{;tg: S

APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2"



"APPROVED FOR RELEASE: 07/20/2001 CIA RDP86- 00513R001548510005 2

y It LI EING S S M L & R [4F LT !rll__,
NalSo. -~ BRowsting 500 - - '*[18 ‘ L
: 1250 $~ﬁ1«%;;“_ﬁx Lo S uov/Lug bb -1~ (/"7 S
()I‘ 1 lAf q”'Iln_f [‘ l“rv ronari“iy . . -
‘oqvhlnr
T v"
e :nJutton N't\up S
_I!%"'.’:,T_Q;,;_r;“_,,; R A / R
_11m1n t1nﬁ ‘o Fo 1nd Pu
: : : : s
I )olution Fu nrocinﬁ»ate Fe pPPClpit&tP
NaCOqf - ST E )
Co pr901p1ta51on N rpp"ﬁpi
vition TT;«umi'mm
»ﬁp_pfodﬁct, salution ,Fefprecipiﬁ; sblﬁfihhi :

. (orecivitate {tailing) - -
“Card o/7- - Fig. &. Alterna ivé'(b) Jon1inurd)

TR ETRE
TR ETH ST [T 6]
: 1

APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2"



"APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R001548510005-2

Beneficlation of -Poor Copper-Cobalt Ore : '777?18 SR
by Hydrometallurgical Processes S - . S0V/149-60-1-7/27
ASSOCIATION: ~ Krasnoyarsk Institute of Mon-ferrous Metals.  Chair of

. Metallurgy of Noble Mstals (Krasnoyarskiy institut ..

- tsvetnykh metallov ~ Kafedra metallurgiyi blagorodnykh . .
‘metallov]) : SR T Il
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SP{AT‘L-.RIN, S.K.

7 ‘Brief outllne of the hlstory of assaying in Russia (16th - 19th :
centurles) Izv. vys, ucneb. zav.; tsvet. met 3 no.# 164-171-160,
, (um 13: 9)

1. Krasnoya.rskiy mstitut tsvetnylrh metallov. . hafedra netallurgii
blaborodnykh metallov. :

(AﬂsaV1ng)
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ASTAF'YEVA, A.V.; IVANOVSKLY, H.D.; SHABARIN, S.K.
Chemical and metallurgical methods of treating lead-zine oxide
-ores. Izv. vys. ucheb. zav.; tsvet.rmet. 3 no.5 49-57 60, -

L , (MrmA 13:11)

l Krasnoyarsk:xy institut tsvetnykh metallov. Iafedra metallurgii )
blagorodnykh metallov. - S

: ST (Nonferrous matals-—}{etallurgy) T A
(Ors dressing)
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PLAKSIN, I.H.; ASTAF'YEVA, A.Ve; VOSKRESENSKAYA, H.H.; ASHABARIN. S.K.

"Chlorination as a method to extract platinum and palladium from
"~ oxidized copper-nickel ores.' Izv. vys. ucheb . zav.; tsvet, met,
,3no.6951o3'6o.»7 o o (umml)

,1 Krasnoyarskiy institut tsvetnykh metallov. thedra metallurgli

' :,blagorodnykh metallov, -
(Chlorinatiou) : (Honqerrous metals--netallurgy)
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_SHABARIN, S.K.

'Fifth All-Union Confersnce on Hoble Metal lnalyaia. fzv; vyi.r

ucheb. zav.; tsvet. met. } no. 6:165-166 '60. (MIRA. ]4 1)
(Hetallurgical aualysis--%ngreaaes)
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. ;,'\"Anhmn, S.i.

Results of a discussion on. the technu‘al classiflcntion of
‘metals. Iy, vys. uchsb. zav.; tsvet. met. 4 no.A.33—3 161,
' s oL (MIRA 11, 8)
’ (Me‘talsw-CIassi‘fVicatiqn),ffﬁ :
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SHABARIN, S.K.
“Seminar for workers of an'assaying laboratory¢f Izv. vys, ucheo. 7
zav.; tsvet, met. 5 no.2:166-168 '62, .. .. (MIRA 15: 3\ h
S . , (Assaylng) Lo ,
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<SHABARIN, S.K. 7
Vladimir Andresevich Vaniw.kov, Izv, *ﬁrys¢ ucheb;,, zav.,;, ‘tavet, met,
5 no.4:185-187 162, S (MRA 16;5}

(Vaniukov, Vladimir andreevich, d. 1957) '
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E sov/84-58-7 42/46

 AUTHORS: 7' ;W«,-—&pcméf Pilot of Bulgar'ian Air'lines and
) - - Timev, g.', Flight Commander : - _ o

'T'ITLVEV:ﬁ S From the Experience of Soviet Friends (Po opytu sovpt- '
, - skikh druzey) S - v ,

'PERIODICAL: Grazhdanskaya aviatsiya, 1958 Nr 7, p 39 (USSR)

ABSTRACT: - The ‘author discusses the short period ‘of devolopment
-of Bulgarian air services and pays tributeto the assistance
- of the Soviets in starting and bullding up the establishment.
Further economy and safety of flights .are: brieflv dealt with
.and ‘he points out that the administration 18 aware of its debt
,to the USSR. ; . o
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